Increasing evidence demonstrates induction of proinflammatory Toll-like receptor (TLR) 2 and TLR4 signaling by morphine and, TLR4 signaling by alcohol; thus indicating a common site of drug action and a potential novel innate immune-dependent hypothesis for opioid and alcohol drug interactions. Hence, the current study aimed to assess the role of TLR2, TLR4, MyD88 (as a critical TLR-signaling participant), NF-jB, Interleukin-1b (IL-1b; as a downstream proinflammatory effector molecule) and the l opioid receptor (MOR; as a classical site for morphine action) in acute alcohol-induced sedation (4.5 g/kg) and alcohol (2.5 g/kg) interaction with morphine (5 mg/kg) by assessing the loss of righting reflex (LORR) as a measure of sedation. Wild-type male Balb/c mice and matched genetically-deficient TLR2, TLR4, and MyD88 strains were utilized, together with pharmacological manipulation of MOR, NF-jB, TLR4 and Interleukin-1b. Alcohol induced significant LORR in wild-type mice; this was halved by MyD88 and TLR4 deficiency, and surprisingly nearly completely eliminated by TLR2 deficiency. In contrast, the interaction between morphine and alcohol was found to be MOR-, NF-jB-, TLR2-and MyD88-dependent, but did not involve TLR4 or Interleukin-1b. Morphine-alcohol interactions caused acute elevations in microglial cell counts and NF-jB-p65 positive cells in the motor cortex in concordance with wild-type and TLR2 deficient mouse behavioral data, implicating neuroimmunopharmacological signaling as a pivotal mechanism in this clinically problematic drug-drug interaction.
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Introduction
Alcohol increases the risk of heroin-related deaths (Hickman et al., 2008; Levine et al., 1995) , not due to any pharmacokinetic interaction (Darke et al., 1997; Fugelstad et al., 2003) , but due to a pharmacodynamic interaction. Knowledge of the mechanism of such a synergistic interaction between alcohol and opioids in the central nervous system (CNS) is surprisingly limited (White and Irvine, 1999) , but is generally considered to be alcohol-induced potentiation of sedation by morphine. The molecular mechanisms implicated in the sedative effects of alcohol include neuronal gamma-aminobutyric acid (GABA) receptors, the N-methyl-Daspartate (NMDA) receptor, and cyclic adenosine monophosphate-protein kinase A (cAMP-PKA) signaling (Boyce-Rustay and
